Active site of brain Zn2+-glycerophosphocholine cholinephosphodiesterase and regulation of enzyme activity.
Properties of active site of Zn2+-glycerophosphocholine cholinephosphodiesterase from ox brain were examined using substrates and inhibitors of the phosphodiesterase. The anionic binding site expressed a selectivity for a positively-charged group. Meanwhile, the glyceryl moiety-binding site appeared to be a narrow crevice of a limited size, excluding the entry of acylglycerophospholipids containing long acyl chains. While endogenous quaternary ammonium compounds such as phosphocholine, choline or carnitine inhibited the enzyme, divalent metal ions such as Co2+, Mn2+ or Zn2+ enhanced the activity by 1.5 to 2-folds. The pH dependence for the inhibition by phosphocholine or the hydrolysis of substrate implies the involvement of a basic amino acid residue with a pK value of 9.6-9.7, probably lysine, in the binding of phosphoryl group. In further support, the lysine modifiers such as trinitrobenzene sulfonic acid or diethylpyrocarbonate expressed some inactivation. The pH-rate profile indicates that an amino acid residue with a pK value of 10.2, presumably tyrosine, may participate as a nucleophile in the catalysis. This might be further supported by the inactivation of the enzyme by tyrosine modifiers such as tetranitromethane or HOI-generating system. Separately, the phosphodiesterase was observed to be susceptible to the action of hydrogen peroxide or peroxynitrite-generating system. From these results, it is implied that the phosphodiesterase may be affected by endogenous sources.